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(57) ABSTRACT

The mnvention relates to a turbojet suspension pylon for an
aircraft, the pylon being provided with a rigid structure (10)
comprising a longitudinal central box (22). According to the
invention, the rngid structure also comprises two lateral boxes
(24a, 24)) fixed to a forward part of said central box (22), the
pylon also comprising a first (6a) and a second (65) engine
forward suspension designed to resist forces applied along
the longitudinal direction (X) of the pylon, these first and
second suspensions being arranged on the two lateral boxes
respectively.

11 Claims, 6 Drawing Sheets
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AIRCRAFT JET ENGINE PYLON
SUSPENSION ATTACHMENT

TECHNICAL DOMAIN

This mvention relates 1n general to a turbojet suspension
pylon for an aircraft. This type of suspension pylon 1s also
called an EMS (Engine Mounting Structure), and can be used
to fit a turbojet below the aircrait wing, or to fit this turbojet
above the same wing.

STATE OF PRIOR ART

Such a suspension pylon 1s designed to form a connecting
interface between a turbojet and an aircrait wing. It transmaits
forces generated by 1ts associated turbojet to the structure of
this aircraft, and 1t also enables routing of fuel, electrical,
hydraulic and air systems between the engine and the aircratt.

In order to transmit forces, the pylon comprises a rigid
structure frequently of the “box” type, 1n other words formed
by the assembly of upper and lower spars and side panels
connected to each other through transverse ribs.

The pylon s also provided with a mounting system inserted
between the turbojet and the rigid structure of the pylon, this
system globally comprising at least two engine suspensions,
usually at least one forward suspension and at least one aft
SUSpens1on.

Furthermore, the mounting system comprises a device for
resisting thrusts generated by the engine. In prior art, this
device may for example be 1n the form of two lateral connect-
ing rods connected firstly to an aft part of the turbojet fan case,
and secondly to an engine aft suspension fixed to the central
case of the turbojet.

Similarly, the suspension pylon also comprises a second
mounting system inserted between the rigid structure of this
pylon and the aircraft wing, this second system typically
being composed of two or three suspensions.

Finally, the pylon 1s provided with a secondary structure
for segregating and holding systems 1n place, while support-
ing acrodynamic fairings.

As described above, a conventional suspension pylon
according to prior art 1s generally 1n the shape of a parallel-
epiped box with large dimensions to resist all forces gener-
ated by the associated turbojet.

Thus, 1n this specific case 1n which the large box shaped
suspension pylon 1s arranged close to the central case of the
turbojet, this pylon inevitably creates strong disturbances of
the fan flow escaping from the annular fan duct, which results
directly 1n a large drag, and losses 1n the turbojet efficiency
and increased fuel consumption.

Furthermore, these disturbances are accentuated by the
presence of thrust resisting devices consisting of lateral rods
arranged at the output from the annular fan duct.

OBJECT OF THE INVENTION

Therelore, the object of the 1nvention 1s to propose a tur-
bojet suspension pylon for an aircrait at least partially over-
coming the disadvantages mentioned above related to
embodiments according to prior art and also to present an
aircraft with at least one such pylon.

To achieve this, the object of the mvention 1s a turbojet
suspension pylon for an aircraft, the pylon being provided
with a rigid structure comprising a longitudinal central box,
this rigid structure also comprising two lateral boxes fixed to
a forward part of the central box and each including an upper
skin and a lower skin, the pylon also comprising a first and
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second engine forward suspension designed to resist forces
applied along a longitudinal direction of the pylon, the first
and second engine forward suspensions being arranged on the
two lateral boxes.

Thus, this invention can resist thrusts, in other words forces
applied along the longitudinal direction of the pylon, by
means ol two lateral boxes provided for this purpose. This
resistance may be made fully satisfactorily, in the sense that
the thrusts passing through the first and second forward sus-
pensions can then easily transit through the skins of these
boxes, that can be qualified as stressed skins. Once these
forces have been transmitted to an upper end of the lateral
boxes, they then reach the longitudinal central box through
which they can be transferred along the longitudinal direction
towards the back of the pylon.

Similarly, it should be understood that the moment 1s per-
tectly resisted along the vertical direction by the two lateral
boxes, mainly by means of a forward closing frame and an aft
closing frame provided on each of these boxes.

Finally, the same applies for resistance of the moment
applied about the longitudinal direction of the pylon, this
resistance effectively being provided by the lateral boxes
when the first and second forward suspensions are also
designed to resist forces applied along the vertical direction of
the pylon.

Furthermore, as indicated above, the rigid structure of the
suspension pylon comprises a longitudinal central box also
called the central torsion box, that extends parallel to the
longitudinal axis of the fictitious surface and that 1s therefore
fixed to each of the lateral boxes. Obviously, due to the
mechanical strength provided by these lateral boxes, the
dimensions (mainly the thickness) of the central box can be
smaller than they were 1n the past. This means that this central
box 1s also capable of only causing very small disturbances to
the fan flow output from the annular fan duct.

In this respect, note also that the fact that thrusts are resisted
by the first and second engine forward suspensions mounted
on the lateral boxes, and no longer by a specific resisting
device of the lateral rods type, also provides a means of
avoiding fan tflow disturbances that occurred formerly due to
the presence of these lateral rods at the exit from the annular
fan duct.

Preferably, each of the two lateral boxes has a lower skin
jomtly delimiting part of an approximately cylindrical ficti-
tious surface with a circular section and a preferably longitu-
dinal axis, that can be coincident with the longitudinal axis of
the turbojet.

Thus, each of the two lower skins has a curvature such that
it extends around this approximately cylindrical circular
shaped fictitious surface. Consequently, they jointly form an
assembly of the rigid structure that 1s advantageously capable
of being only slightly disturbing to the fan flow escaping from
the annular fan duct of the turbojet associated with 1t, com-
pared with conventional solutions according to prior art in
which the suspension pylon was in the form of a large central
single parallelepiped shaped box arranged very close to the
central case of the turbojet.

It 1s actually possible to arrange that a diameter of the
fictitious surface 1s approximately 1dentical to a diameter of
an outside cylindrical surface of the fan case of the associated
turbojet, implying that the ngid assembly formed by the
lower skins 1s then approximately along an extension of this
outside surface of the fan case, and more generally along the
extension of a peripheral annular part of this case. Naturally,
in this specific case in which the two lateral boxes can be
treated like an approximately cylindrical portion of an enve-
lope with a circular section and a diameter similar to the
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diameter of the fan case, fan flow disturbances that might be
caused by these boxes are extremely small or even non-
existent.

This then has the advantage of obtaining improvements in
drag, turbojet efficiency and fuel consumption.

For information, note that if the two lateral boxes can
generally be considered as a portion of an envelope that 1s
approximately cylindrical with a circular section, 1t 1s prefer-
ably inthe shape of an approximately cylindrical portion of an
envelope with a semi-circular section. Naturally, this pre-
terred shape i1s quite suitable to facilitate assembly of the
turbojet on the rigid structure of the suspension pylon.

Furthermore, as mentioned above, the longitudinal central
box located between the two lateral boxes 1s arranged so as to
only generate very small disturbances 1n the fan flow. To
achieve this, 1t 1s arranged such that only a very small portion
of 1ts lower part projects 1nside the fictitious surface.

Preferably, each lateral box 1s closed at the forward end by
a forward closing frame oriented along a plane defined by a
transverse direction and a vertical direction of the pylon. In
such a case, 1t can be arranged that the first and second engine
forward suspensions are fixed to the two forward closing
frames of the lateral boxes, so that these two forward suspen-
s1ons can easily be assembled on the turbojet fan case.

Still preferably, a plane defined by the longitudinal axis of
the fictitious surface and a transverse direction of the suspen-
s10n pylon passes through the first and second engine forward
suspensions. Thus, 1t should be understood that this specific
feature advantageously makes 1t possible to resist thrusts at
the turbojet shaft, consequently implying a significant reduc-
tion 1n the longitudinal bending of this shatt.

Preferably, as mentioned above, the first and second engine
torward suspensions were each designed so as to resist forces
applied along the longitudinal direction of the pylon, and
along the vertical direction of this pylon. In this configuration,
it would then be possible for the pylon to comprise a plurality
ol engine suspensions composed of first and second engine
torward suspensions located symmetrically about a plane
defined by the longitudinal axis of the fictitious surface and
the vertical direction of this pylon, a third engine forward
suspension through which this plane passes, and an engine aft
suspension fixed to the longitudinal central box.

Thus, all engine forward suspensions are designed to be
mounted on the fan case, so that they can be located at a
significant distance from each other. This large separation
distance has the advantage that 1t can very much simplify the
design of these engine suspensions, due to the fact that the
forces that they must resist associated with a moment about a
given axis, are naturally smaller than the corresponding
forces encountered 1n conventional solutions according to
prior art in which the engine suspensions that were fixed to the
central case could not be as far away from each other.

Furthermore, these forward suspensions may advanta-
geously be located at a distance from the hot part of the
turbojet, which implies a significant reduction in thermal
clfects that may be applied to these elements.

Furthermore, with such an arrangement that no longer
requires the presence of a thrust resistance device of the
lateral rods type, all forces generated by the turbojet are
resisted essentially on the fan case by means of first, second
and third engine forward suspensions, because the only link
remaining between the pylon and the central case or the
exhaust case 1s composed of the engine ait suspension, the
main role of which 1s to limit vertical oscillations of the aft
part of the turbojet.

Thus, this particular arrangement of engine suspensions
induces a considerable reduction in the bending encountered
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at the central case, regardless of whether this bending 1s due to
thrusts generated by the turbojet or to gusts that may be
encountered during the various flight phases of the aircratt.

Consequently, the above-mentioned reduction 1n bending,
generates a significant reduction of the friction between rotat-
ing compressor and turbine blades and the central case of the
engine, and therefore significantly reduces losses of effi-
ciency due to wear of these blades.

In this case in which the plurality of engine suspensions
forms a statically determinate mounting system, the third
forward suspension 1s designed so as to resist only forces
applied along the transverse direction of the pylon, and the
engine aft suspension 1s designed so as to resist only forces
applied along the vertical direction of this pylon.

Thus, the only engine suspension that 1s not mounted on the
engine fan case 1s the engine aft suspension, designed so as to
resist only the forces applied along the vertical direction of
the turbojet. This means that 11 the latter 1s effectively located
in the annular fan flow duct, its function consisting solely of
resisting vertical forces requires a relatively small dimension,
such that fan flow disturbances caused by this aft suspension
are only very mimimal. Thus, this enables a significant gain 1n
terms of global engine performances.

Furthermore, 1n this configuration in which the aft suspen-
s10on resisting only vertical forces 1s the only engine suspen-
sion located 1n the annular fan flow duct, then 1t will be
possible that the first, second and third engine suspensions are
fixed onto a peripheral annular part of the fan case, so that they
can occupy positions in which they are advantageously well
separated from each other.

One alternative consists of making the pylon comprise a
plurality of engine suspensions composed of first and second
engine forward suspensions located symmetrically about a
plane defined by the longitudinal axis of the fictitious surface
and the vertical direction of this pylon and an engine aft
suspension fixed to the longitudinal central box, the third
forward suspension consequently being eliminated.

Thus, also with the objective of obtaiming a plurality of
engine suspensions forming a statically determinate mount-
ing system, the engine aft suspension 1s then designed so as to
resist forces applied along the transverse direction of the
pylon and also along the vertical direction of this pylon.

Another purpose of the invention 1s an aircraft with at least
one suspension pylon like that described above.

Other advantages and characteristics of the invention waill
become clear after reading the detailled non-limitative
description given below.

BRIEF DESCRIPTION OF THE DRAWINGS

This description will be made with reference to the
appended figures wherein:

FIG. 1 shows a side view of an aircralt engine assembly,
comprising a suspension pylon according to one preferred
embodiment of this invention;

FIG. 2 shows a diagrammatic perspective view of the
assembly shown 1n FIG. 1, the ngid structure of the suspen-
sion pylon having been removed to more clearly show the
engine suspensions for this same pylon;

FIG. 3 shows a partial and enlarged perspective view of the
suspension pylon according to the preferred embodiment;

FIG. 4 shows a sectional view taken along the transverse
plane P1 1n FIG. 3;

FIG. 5 shows a perspective view that will explain the shape
of the lateral boxes designed to partially form the suspension
pylon 1n FIG. 3;
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FIG. 6 shows a perspective exploded view of the view
shown in FIG. 3.

FIG. 7 shows a view similar to that shown 1in FIG. 3, to
which a diagrammatic representation of the engine suspen-
s1ons of the suspension pylon 1s added;

FIG. 8 shows a view similar to that shown 1in FIG. 2, 1n
which the suspension pylon engine suspensions are in the
form of an alternative.

DETAILED DESCRIPTION OF PARTICULAR
EMBODIMENTS

With reference to FIG. 1, the figure shows an aircraft
engine assembly 1 designed to be fixed under a wing of this
aircrait (not shown), this assembly 1 comprising a suspension
pylon 4 according to one preferred embodiment of this inven-
tion.

Globally, the engine assembly 1 1s composed of a turbojet
2 and the suspension pylon 4, the suspension pylon in par-
ticular being provided with a plurality of engine suspensions
6a, 606 and 8, 9 and a rigid structure 10 to which these sus-
pensions (suspension 66 being hidden by suspension 6a in
this FIG. 1) are fixed. For gmidance, note that the assembly 1
1s designed to be surrounded by a pod (not shown) and that the
suspension pylon 4 comprises another series of suspensions
(not shown) to assure suspension of this assembly 1 under the
aircrait wing.

Throughout the following description, by convention, X
refers to the longitudinal direction of the pylon 4 that 1s also
considered to be the same as the longitudinal direction of the
turbojet 2, this X direction being parallel to a longitudinal axis
5 of this turbojet 2. Furthermore, the direction transverse to
the pylon4 1s called theY direction and can also be considered
to be the same as the transverse direction of the turbojet 2, and
7. 1s the vertical direction or the height, these three X, Y and Z
directions being orthogonal to each other.

Furthermore, the terms <<forward>> and <<aft>> should
be considered with respect to a direction of movement of the
aircraft that occurs as a result of the thrust applied by the
turbojet 2, this direction being shown diagrammatically by
the arrow 7.

In FIG. 1, it can be seen that only the engine suspensions
6a, 65, 8,9 and the rigid structure 10 of the suspension pylon
4 are shown. The other components of this pylon 4 that are not
shown, such as the suspension means of the rigid structure 10
under the aircraft wing, or the secondary structure for segre-
gating and holding the systems while supporting aerody-
namic fairings, are conventional elements 1dentical to or simi-
lar to those encountered in prior art and known by those
skilled 1n the art. Consequently, no detailed description of
them will be made.

Furthermore, the turbojet 2 1s provided with a large fan case
12 at the forward end delimiting an annular fan duct 14, and
being provided near the aft end with a smaller central case 16
enclosing the core of this turbojet. Finally, the central case 16
1s prolonged in the aft direction by an exhaust case 17 that 1s
larger than the case 16. Obviously, the cases 12, 16 and 17 are
rigidly fixed to each other. As can be seen from above, 1t 1s
preferably a turbojet with a high by-pass ratio.

As can be seen 1n FIG. 1, one of the special features of the
invention lies in the fact that a first engine forward suspension
6a and a second engine forward suspension 65 are both
designed to be fixed onto the fan case 12, symmetrically about
a plane P defined by the axis 5 and the Z direction.

Now with reference to FIG. 2, 1t can be seen that the first
suspension 6a and the second suspension 65 shown diagram-
matically are arranged symmetrically about this plane P and
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are preferably both arranged on a peripheral annular part of
the fan case 12, and more specifically near the aft end of this
part.

It would then be possible for the first and second engine
forward suspensions 6a, 65 to be diametrically opposite to
cach other on the annular peripheral part of the fan case 12
with a cylindrical outside surface 18, such that a second plane
P! defined by the longitudinal axis 5 and the Y direction passes
through each of these suspensions 6a, 6.

As shown diagrammatically by the arrows 1n FIG. 2, each
of the first and second engine forward suspensions 6a, 65 1s
designed so that it can resist forces generated by the turbojet
2 along the X direction and along the Z direction, but not
forces applied along the Y direction.

In this way, the two suspensions 6a, 66 at a long distance
from each other jointly resist the moment applied along the X
direction, and the moment applied along the Z direction.

Still with reference to FIG. 2, a third engine forward sus-
pension 8 shown diagrammatically can be seen, also fixed to
the annular peripheral part of the fan case 12, also preferably
near the ait end of this part.

The suspensions 6a, 65, 8 are fixed onto the peripheral
annular part of the case 12 by structural parts (not shown) of
the engine, that are effectively preferably arranged on the aft
part of the annular peripheral part. Nevertheless, 1t would also
be possible to have engines 1n which the structural parts are
located further forwards on the peripheral annular part, such
that the suspensions 6a, 6b, 8 are also fixed further forwards
on the engine, still on the annular peripheral part of the fan
case 12.

Concerning the third suspension 8, 1t 1s located on the
highest part of the fan case 12, and therefore on the highest
part of the peripheral annular part, and consequently the first
plane P mentioned above fictitiously passes through it. Fur-
thermore, a YZ plane (not shown) preferably passes through
the three suspensions 6a, 66 and 8.

As shown diagrammatically by the arrows 1n FIG. 2, the
third engine suspension 8 1s designed so that 1t can only resist
forces generated by the turbojet 2 along the Y direction, but
not forces applied along the X and Z directions.

Still with reference to FIG. 2, it can be seen that there 1s an
engine aft suspension 9 shown diagrammatically and fixed
between the rigid structure 10 (not shown 1n this figure) and
the exhaust case 17, preferably at the portion of this case 17
with the largest diameter. For guidance, 1t 1s noted that the first
plane P preferably passes fictitiously through this aft suspen-
sion 9.

As shown diagrammatically by the arrows 1n FIG. 2, the
engine ait suspension 9 1s designed so that 1t can only resist
forces generated by the turbojet 2 along the Z direction, but
not forces applied along the X and Y directions.

In this way, this suspension 9, with the two forward sus-
pensions 6a, 65, resist the moment applied along the Y direc-
tion.

Naturally, this aft suspension 9 could be placed differently,
namely on the central case 16 of the turbojet 2, preferably on
an ait part ol 1t, or at a junction 20 between the central case 16
and the exhaust case 17.

Therefore 1n all cases, this aft suspension 9 1s located in an
annular fan flow duct (not referenced) of the turbojet with a
high by-pass ratio. Nevertheless, the fact that its function 1s
limited to resistance of vertical forces implies that 1t 1s rela-
tively small, such that fan flow disturbances caused by this aft
suspension 9 are only minimal. Thus, this can give a signifi-
cant gain 1n terms of the global performances of the turbojet.

Note that 1f the engine suspensions 6a, 6b, 8 and 9 are
shown diagrammatically in FIGS. 1 and 2, 1t should be under-
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stood that these suspensions can be made using any method
known to those skilled in the art, for example such as a
method related to assembly of shackles and fittings.

As mentioned above, one of the main advantages associ-
ated with the configuration that has just been described lies 1n
the fact that the specific position of the engine forward sus-
pensions 6a, 65, 8 on the fan case 12 causes a significant
reduction in bending of the central case 16 during the various
atrcraft flight situations, and therefore causes a significant
drop 1n wear of the compressor and turbine blades by reduc-
tion of the friction 1n contact with this central case 16.

With reference now to FIG. 3, the figure shows a detailed
view ol the nigid structure 10 of the suspension pylon 4
according to this invention, the engine suspensions 6a, 65, 8,
9 having been deliberately omitted 1n this figure.

Firstly, note that this ngid structure 10 1s designed to be
symmetric about a first plane P indicated above, 1n other
words about the vertical plane defined by the longitudinal axis
5 of the turbojet 2, and the Z direction.

This rigid structure 10 comprises a longitudinal central box
22, also called a torsion box, that extends from one end of the
structure 10 to the other along the X direction parallel to this
direction. For guidance, this box 22 may be formed by the
assembly of two lateral spars 30 extending along the X direc-
tion 1n parallel X7 planes, and connected to each other by
transverse ribs 23 that are oriented in parallel YZ planes.
Furthermore an upper spar 35 and a lower spar 36 are also
provided to close the box 22.

Two lateral boxes 24a, 24b are designed to complete the
rigid structure 10 for which the central box 22 1s located at an
upper portion of this same structure 10, each of the two boxes
24a, 24b being fixed to the central torsion box 22 and pro-
jecting on each side of it along the Y direction and down-
wards.

One of the specific features ol these lateral boxes added and
fixed to the forward part of the central box 22 1s that each has
a lower skin 26a, 265 facing the turbojet and jointly delimait-
ing a part of an approximately cylindrical fictitious surface 32
with a circular section, and a longitudinal axis 34 parallel to
the central box 22 and the X direction, as shown 1n FIG. 3.

In other words, the curvature of each of these two lower
skins 26a, 265 1s adapted so that they can be positioned
around and 1n contact with this fictitious surface 32 over their
entire length. Thus, 1n general, the two boxes 24a, 245 form a
portion of an approximately cylindrical envelope/cage with a
circular section that can be positioned around and at a dis-
tance from the central case 16 of the turbojet 2.

For guidance, note that the axis 34 1s preferably coincident
with the longitudinal axis 5 of the turboprop engine 2. Con-
sequently, 1t can be seen that the rigid structure 10 1s also
symmetric about the vertical plane defined by the longitudi-
nal axis 34 and the Z direction of the pylon 4.

FI1G. 4 shows a sectional view along a transverse plane P1
passing arbitrarily through the lateral boxes 24a, 24b.

In this figure, 1t can be seen that the outside surface of the
two lower skins 26a, 260 delimits a part of the fictitious
approximately cylindrical surface 32 with a circular section,
and that the two boxes 24a and 245 actually form a portion of
an approximately cylindrical envelope/cage with a semi-cir-
cular section centred on the longitudinal axis 34, as will also
be described with reference to FIG. 5.

Note that to create the least possible disturbance to the fan
flow output from the annular fan duct 14, the diameter of the
fictitious cylindrical surface 32 1s preferably approximately
the same as the diameter of the outside cylindrical surface 18
of the annular part of the fan case 12. Furthermore, as can be
seen 1n FI1G. 4, the elements of the central box 22 only project

10

15

20

25

30

35

40

45

50

55

60

65

8

over a very small distance inside the space 38 delimited by the
fictitious surface 32, such that they do not significantly dis-
turb the fan air flow. This 1s particularly explained by the fact
that the lateral spars 30 have an extremely small height along
the Z direction compared with the diameter of the fictitious
surtace 32 and the outside surface 18.

FIG. 5 diagrammatically illustrates the preferred shape of
the lateral boxes 24a, 245, showing that they jointly form only
part of an approximately cylindrical envelope/cage 40 with a
semi-circular section, centred on the longitudinal axis 34 and
surrounding the upper half of the fictitious surface 32. Thus,
in this FIG. §, the part 42 shown 1n cross-hatched corresponds
to the part missing from the two boxes 24a, 245 to form the
complete half cylinder 40. For guidance, note that this part 42
on the pylon shown in FIGS. 3 and 4 1s actually replaced by a
part of the central box 22 projecting very slightly inside the
fictitious surface 32 and joining the two boxes 24a, 24b.
Furthermore, this representation also helps to understand the
fact that these two lateral boxes substantially form an exten-
s1ion towards the aft direction of the peripheral annular part of
the fan case 12.

With reference to FIGS. 5 and 6 jointly, 1t can be seen that
the lateral box 24a, 1dentical to and symmetrical to the lateral
box 24b, comprises the lower skin 26a parallel to the X
direction and forming a portion of a cylindrical element with
a circular section, and an upper skin 44q also parallel to the X
direction and also forming a portion of a cylindrical element
with a circular section. The skins 26a and 44a are preferably
concentric.

The skins 26a, 44a are connected to each other through a
forward closing frame 28a and an aft closing frame 46aq,
therefore these frames 28a, 46a being oriented transversely
and located forward and aft from box 24a respectively. Fur-
thermore, a closing plate 48a parallel to the plane P' and
preferably through which this plane passes, therefore closes a
lower part of the box 24a and connects the lower end of the
frames 28a, 46a and the skins 26a, 44a.

Naturally, the lateral box 245 comprises elements 265, 445,
2856, 465 and 485, 1dentical to elements 26a, 44a, 28a, 46a
and 48a respectively of the box 24a.

As can be seen 1n FIGS. 5 and 6, 1t could be arranged that
the two lower skins 264, 265 are made 1n a single piece and are
connected to each other at their upper part through a junction
plate 50 oniented along an XY plane and in contact with the
lower spar 36 of the central box 22. Obviously, this plate 31
with exactly the same width as the lower spar 36 projects
slightly 1side the fictitious surface 32.

Similarly, 1t would also be possible that the two forward
closing frames 28a, 285 are made 1n a single piece and are
connected to each other at their upper part through a forward
closing frame 31 of the box 22, this frame 31 being oriented
along a YZ plane. Consequently, in this configuration, the
frames 28a, 286, 31 made of a single piece are therefore
arranged 1n the same YZ plane and form a forward end of the
rigid structure 10 of the pylon 4.

Furthermore, note that the upper ends of the frames 464,
466 and the skins 44a, 445 are mounted fixed on the lateral
spars 30 of the central box 22, for example using mechanical
assembly means.

With reference to FIG. 7, 1t can be seen that the rigid
structure 10 of the suspension pylon 4 1s quite suitable to
resist engine forward suspensions 6a, 65, 8, because they can
casily be fixed onto the transverse part made from a single
piece integrating the frames 28a, 285 and 31. Actually, the
first and second suspensions 6a, 65 are fixed to the two lower
ends of the two forward closing frames 28a, 285 respectively
so that the plane P' passes through them, while the third




US 7,971,825 B2

9

suspension 8 1s fixed to the forward closing frame 31 located
between the above-mentioned frames 28a, 2856. Therefore 1n
this way, 1t should be understood that the two engine forward
suspensions 6a, 6b are arranged symmetrically about the
vertical plane defined by the longitudinal axis 34 and the Z
direction of the pylon 4, in the same way as this same plane
identical to the first plane P mentioned above passes through
the third engine suspension 8.

The engine aft suspension 9 1s fixed below the central box
22 by means of a support 54 fixed to the lower spar 36. This
support 54 extends from the lower spar 36 along the Z direc-
tion and downwards over a sufliciently long distance to
enable the suspension 9 to be mounted on the exhaust case 17
of the turbojet 2.

For guidance, all of the elements making up the rigid struc-
ture 10 that has just been described can be made using metal-
lic materials such as steel, alumimium or titanium, or using
composite matenals, preferably carbon.

FIG. 8 shows an engine assembly 1 for an aircraft accord-
ing to an alternative of the preferred embodiment presented
above (the rigid structure of the suspension pylon not being
shown).

This assembly 1s similar to that described 1n the context of
the first preferred embodiment. Thus, the elements marked
with the same numeric references correspond to 1dentical or
similar elements.

The main difference 1n this second preferred embodiment
consists of eliminating the third engine forward suspension,
and arranging that the engine aft suspension 9 not only resists
the moment applied along the Z direction, but also the
moment applied along the Y direction. Thus, this alternative
also gives a plurality of engine suspensions forming a stati-
cally determinate mounting system.

Obviously, those skilled in the art could make various
modifications to the suspension pylon 4 of the turbojet 2 for
an aircrait that has just been described, solely as a non-
limitative example. In particular, for example, 1t 1s worth
mentioning that although the pylon 4 has been presented 1n an
adapted configuration for 1t to be suspended under the aircrait
wing, this pylon could also be presented 1n a different con-
figuration so that it could be mounted above this wing, or even
in the aft part of the aircraft fuselage.

The mvention claimed 1s:

1. A turbojet suspension pylon for an aircraft, comprising:

a rigid structure including a longitudinal central box and
two lateral boxes fixed to a forward part of the central
box, each of the lateral boxes including an upper skin
and a lower skin; and

a first and a second engine forward suspensions to resist
forces applied along a longitudinal direction of the
pylon, the first and the second engine forward suspen-
s1ons arranged on the two lateral boxes, respectively, and
interposed between the rigid structure and a turbojet,
wherein

cach lateral box 1s closed at a forward end by a forward
closing frame oriented along a plane defined by a trans-
verse direction and a vertical direction of the pylon,
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the central box 1s closed at a forward end 1n the same plane
as the lateral boxes, and

the first and second engine forward suspensions are fixed to
the two forward closing frames of the lateral boxes,
respectively.

2. A turbojet suspension pylon for an aircrait according to
claim 1, wherein the two lower skins together delimit a part of
a substantially cylindrical surface with a circular section and
a longitudinal axis.

3. A turbojet suspension pylon for an aircrait according to
claim 2, wherein the two lateral boxes together form a part of
a substantially cylindrical envelope with a semi-circular sec-
tion.

4. A turbojet suspension pylon for an aircraft according to
claim 2, wherein a plane defined by the longitudinal axis of
the surface and a transverse direction of the pylon passes
through the first and second engine forward suspensions.

5. A turbojet suspension pylon for an aircrait according to
claim 2, wherein the first and second engine forward suspen-
s1ons each resist forces applied along the longitudinal direc-
tion of the pylon, and along a vertical direction of the pylon.

6. A turbojet suspension pylon for an aircraft according to
claim 5, further comprising:

a plurality of engine suspensions including the first and
second engine forward suspensions located symmetri-
cally about a plane defined by the longitudinal axis of the
surface and the vertical direction of the pylon;

a third engine forward suspension through which the plane
passes; and

an engine aft suspension {ixed to the longitudinal central
box.

7. A turbojet suspension pylon for an aircrait according to
claim 6, wherein the third engine suspension only resists
forces applied along the transverse direction of the pylon, and
the engine ait suspension only resists forces applied along the
vertical direction of the pylon.

8. A turbojet suspension pylon for an aircrait according to
claim 6, wherein the plurality of engine suspensions are
mounted to the turbojet suspension pylon such that the plu-
rality of engine suspensions form a statically determinate
mounting system.

9. A turbojet suspension pylon for an aircraft according to
claim 5, further comprising:

a plurality of engine suspensions including the first and
second engine forward suspensions located symmetri-
cally about a plane defined by the longitudinal axis of the
surface and the vertical direction of the pylon; and

an engine aft suspension fixed to the longitudinal central
box.

10. A turbojet suspension pylon for an aircrait according to
claiam 9, wherein the engine ait suspension resists forces
applied along the transverse direction of the pylon and along
the vertical direction of the pylon.

11. A turbojet suspension pylon for an aircraft according to
claim 1, wherein the suspension pylon i1s configured to be
disposed 1n an aircraft.
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